A PCR assay, using three primer pairs, was developed for the detection of Ureaplasma urealyticum, parvo biovar, mba types 1, 3, and 6, in cultured clinical specimens. The primer pairs were designed by using the polymorphic base positions within a 310-to 311-bp fragment of the 5 end and upstream control region of the mba gene. The specificity of the assay was confirmed with reference serovars 1, 3, 6, and 14 and by the amplified-fragment sizes (81 bp for mba 1, 262 bp for mba 3, and 193 bp for mba 6). A more sensitive nested PCR was also developed. This involved a first-step PCR, using the primers UMS-125 and UMA226, followed by the nested mba-type PCR described above. This nested PCR enabled the detection and typing of small numbers of U. urealyticum cells, including mixtures, directly in original clinical specimens. By using random amplified polymorphic DNA (RAPD) PCR with seven arbitrary primers, we were also able to differentiate the two biovars of U. urealyticum and to identify 13 RAPD-PCR subtypes. By applying these subtyping techniques to clinical samples collected from pregnant women, we established that (i) U. urealyticum is often a persistent colonizer of the lower genital tract from early midtrimester until the third trimester of pregnancy, (ii) mba type 6 was isolated significantly more often (P ‫؍‬ 0.048) from women who delivered preterm than from women who delivered at term, (iii) no particular ureaplasma subtype(s) was associated with placental infections and/or adverse pregnancy outcomes, and (iv) the ureaplasma subtypes most frequently isolated from women were the same subtypes most often isolated from infected placentas.
Ureaplasma urealyticum is a prevalent (40 to 80%) colonizer of the lower genital tract of pregnant women (5, 16) and is capable of causing serious infection in pregnant women and neonates. In pregnant women, U. urealyticum is a significant cause (often the sole isolate) of chorioamnionitis (13, 16, 19, 20, 26) , frequently with a sequela of adverse pregnancy outcome. U. urealyticum may be acquired by neonates either in utero (27) or by vertical transmission at birth (1, 12, 32) and can cause pneumonia (27) , pulmonary hypertension (37) , chronic lung disease (4) , and meningitis (10, 38) of the newborn. While up to 80% of women may be colonized with U. urealyticum, only a small proportion of these women develop chorioamnionitis. It is unknown why some women have adverse pregnancy outcomes, but it has been suggested that these may be due to either infections ascending from the lower genital tract (15) , colonizers present in the endometrium at the time of embryo implantation (5), maternal risk factors, or the individual pathogenicities of ureaplasma isolates (5) .
Of the various techniques used to subtype U. urealyticum, serotyping has been the most widely used method. Of the 14 serovars of U. urealyticum (30) , serovar 3 is most frequently isolated from women (9, 22, 24) . Some studies (22, 28, 34) have shown that serovars 4 and 8 are more frequently associated with infections, while other workers have shown that there is no particularly invasive U. urealyticum serovar(s) (40) . The 14 serovars can be grouped into two biovars (8, 14, 29) . The parvo biovar contains serovars 1, 3, 6, and 14, while the remaining 10 serovars belong to the T960 biovar. The two U. urealyticum biovars have also been distinguished by PCR of the MB (for multiple-banded) antigen gene (mba) (35) , PCR of the 16S rRNA gene (31) , and arbitrarily primed PCR (11, 18) . Studies using serotyping (9, 22) and biotyping (by PCR) (1) to type clinical U. urealyticum isolates from pregnant women have demonstrated that parvo biovar ureaplasmas (64 to 95% of isolates) are isolated more frequently than are T960 biovar ureaplasmas (20 to 42%), regardless of the pregnancy outcome (i.e., normal delivery or adverse pregnancy outcome). However, Abele-Horn et al. (1) further showed that the T960 biovar was isolated significantly more often from women with miscarriages (42%) and pelvic inflammatory disease (57%) than from pregnant women who were admitted for delivery (20%).
Recently we have described a subtyping method for U. urealyticum based on polymorphisms within the sequence of the 5Ј end and the upstream control region of the mba gene (17) . By direct sequencing of the mba gene fragment, we defined five mba types (mba 1, 3, and 6 [parvo biovar] and mba 8 and X [T960 biovar]) and nine mba subtypes (mba 1a, 1b, 3a, 3b, 3c, 3d, 3e, 6a, and 6b, all of the parvo biovar) of U. urealyticum. The major objectives of the present study were to develop both a PCR assay for the direct detection of mba types in clinical specimens and an optimized random amplified polymorphic DNA (RAPD) PCR protocol for subtyping ureaplasma isolates. These two molecular subtyping methods were then used to test clinical isolates (collected during a previous prospective study) in order to establish the prevalence of the mba and RAPD-PCR types within a subset of this population and to individually optimized, and the reaction parameters for each primer pair were critical. The DNA thermal cycler 480 (Perkin-Elmer Cetus) was programmed for 1 cycle of denaturation at 94°C for 2 min followed by 35 cycles (mba 3 and mba 6) or 40 cycles (mba 1) consisting of denaturation at 94°C for 30 s, annealing for 45 s at 56°C (mba 1) or 55°C (mba 3 and mba 6), and extension at 72°C for 45 s. This was followed by a final cycle of 72°C for 5 min. PCR products were separated by electrophoresis in a 2.5% agarose gel and visualized by ethidium bromide staining. Reference serovars 1, 3, 6, and 14 were used as controls.
Nested PCR for the detection of types mba 1, mba 3, and mba 6 in original clinical specimens. While one-step mba PCR detected the mba types in cultures of clinical specimens, it was not sufficiently sensitive to detect low levels of U. urealyticum in the original clinical specimens. We therefore developed a nested PCR which also targeted the mba gene to test for U. urealyticum types in the original clinical specimens. We used the outer-primer pair UM-1 (UMS-125 and UMA226) to amplify a 403-or 404-bp mba fragment from parvo biovar ureaplasmas as previously described (17) followed by three separate reactions using the inner-primer pairs for mba 1 (UMS-83 and UMA-41), mba 3 (UMS-81 and UMA144), and mba 6 (UMS-53 and UMA122). The reference serovars 1, 3, 6 , and 14 were also tested by nested mba PCR as controls. For the outer-primer reaction, we used 5 l of the prepared clinical sample (2) in a 50-l reaction mixture and previously described reaction conditions (17) . For the nested mba PCR, we used 1 l of the outer-primer reaction mixture and the mba reaction conditions. Again, these reactions were individually optimized, and it was found to be necessary to increase the stringency of these reactions by using annealing temperatures of 57°C (mba 1 and 6) and 58°C (mba 3). PCR products were separated by electrophoresis in a 2.5% agarose gel and visualized by ethidium bromide staining.
RAPD 2 , and 1 l of extracted DNA template. The optimum DNA concentration for this RAPD-PCR was found to be in the range of 0.1 to 1.56 ng/l; however, most DNA samples were tested at a concentration of 0.35 ng/l. The reaction mixture was overlaid with 1 drop of paraffin oil. To avoid contamination, preparation of the PCR master mix (for mba PCR and RAPD-PCR) and addition of DNA were conducted in separate rooms and a negative control was always included. Amplification was performed in a PerkinElmer thermal cycler, with a first cycle of denaturation at 95°C for 5 min followed by 35 cycles consisting of denaturation for 1 min at 91°C, annealing for 1 min at 38°C, and extension for 2 min at 72°C. The RAPD-PCR products were separated by electrophoresis in 1.5% agarose gels at 100 V for 75 min. The gels were poststained with ethidium bromide for 15 min, destained with 1 mM MgSO 4 for 20 min, visualized with UV light, and digitized by using Grab-IT (Ultraviolet Products LTD, Cambridge, England, United Kingdom). The banding patterns of the amplification products were compared visually, and polymorphic bands were scored as either present or absent. The clinical isolates were classified into RAPD subtypes on the basis of these polymorphisms.
Statistical analysis. The data were analyzed by using a binomial test for proportions on SPSS version 7.5 to determine if there were statistically significant differences in the prevalence of U. urealyticum mba types between women who delivered preterm and those who delivered at term.
RESULTS
mba subtypes of U. urealyticum detected in clinical samples. Using the mba subtyping scheme (17), a single (dominant) mba subtype was identified in each of the 33 cultured clinical samples that were tested ( Table 1) . Ureaplasmas of the parvo biovar were clearly the most prevalent, being detected in 31 of the 33 samples tested. The subtypes mba 3a and mba 1a were detected most frequently in this population. Subtype mba 3a was detected in 13 clinical samples from eight different patients, and subtype mba 1a was identified in 7 samples from four different women (Table 1) .
Single-step mba PCR of cultures. The mba 1 primer pair (UMS-83 and UMA-41) amplified an 81-bp product from reference serovar 1 and from nine clinical isolates, the mba 3 primer pair (UMS-81 and UMA144) amplified a 262-bp product from serovar 3 and from 13 clinical isolates (excluding serovar 14) , and the mba 6 primer pair (UMS-53 and UMA122) produced a 193-bp fragment from serovar 6 and from 10 clinical isolates (Table 2 ; Fig. 1 ). mba type 1, 3, and/or 6 of the parvo biovar was detected in 27 of the 28 clinical samples tested (Table 2 ) (5 samples were no longer available for testing). Single-step mba PCR not only detected the dominant U. urealyticum mba subtype; it also detected mixed mba types in five samples (921p, 924e1, 931e1, 1012e2, and 1040v1) ( Table 2 ). The remaining sample (1110p) contained mba type 8, a biovar T960 U. urealyticum isolate which was previously identified by direct sequencing of the mba gene fragment.
Nested mba PCR of original clinical specimens. During the prospective study, original vaginal and endocervical samples were stored (16) at Ϫ70°C. (No placental samples were stored.) These original lower genital tract specimens were tested by nested mba PCR. At the time of testing, 23 original specimens (of the 26 lower genital tract samples investigated in this study) were available for testing; the other 3 original specimens had been used previously. The results of the nested mba PCRs were consistent with the results obtained by mba gene fragment sequencing and by single-step mba PCR of cultured specimens (Table 2 ). For 18 of these 23 samples, both singlestep mba PCR results (on cultured specimens) and nested mba PCR results (on original specimens) were available. Different results were obtained for three samples (924e1, 1004e1, and 1040v1); the nested PCR did not detect an mba type, but it was subsequently detected after culture of the specimen. Nested mba PCR confirmed the presence of the mba subtype detected by direct sequencing of the mba fragment in four of the remaining five original samples and identified mixed mba types in a further three samples (931e2, 1044e1, and 1140e1). We also showed that sample 1016e1 was a mixture containing mba type 1 (detected by nested PCR) and mba X, a T960 biovar isolate. This result is interesting since the parvo biovar mba type 1 was not detected in the cultured specimen by the UM-1 primer pair because only a single product of 448 bp (T906 biovar) was amplified. This suggests that only very small numbers of type mba 1 cells were present in the original specimen.
RAPD-PCR subtypes of U. urealyticum. RAPD-PCR profiling was performed on 22 cultured clinical U. urealyticum isolates. Only available samples that contained a single mba subtype were tested. The 14 arbitrary 10-base primers generated two broadly distinct profiles which clearly differentiated the parvo biovar (21 isolates) from the T960 biovar (a single isolate, 1110p) (Fig. 2) . The parvo biovar isolates were further distinguished by polymorphic bands generated by seven of these arbitrary primers (FPK 2-01, 2-07, 2-09, 2-11, 2-12, 2-17, and 2-18). Each of these primers was retested to ensure reproducibility of results. Figure 2 shows a typical profile and polymorphic bands generated with the primer FPK 2-11. All of the profiles generated were examined visually, and polymorphic bands were scored (as present or absent). The parvo biovar ureaplasmas were differentiated into 13 RAPD subtypes on the basis of nine polymorphic bands (Table 3) .
RAPD-PCR subtyping was more discriminatory than mba subtyping, since the 22 clinical isolates were divided into 8 mba subtypes and 13 RAPD subtypes ( Table 3) . Three of the mba subtypes (1a, 3a, and 6a) comprised more than one RAPD subtype ( Table 3) . As expected, no RAPD subtype was found in more than one mba subtype.
Relationship of U. urealyticum subtypes to adverse pregnancy outcome. In the present study, we have subtyped clinical isolates collected from pregnant women in a previous prospective study. mba and RAPD-PCR subtyping showed that eight of these pregnant women were colonized in the lower genital tract with the same ureaplasma subtype(s) from early midtrimester until 28 weeks of gestation. The same mba and/or RAPD subtype(s) was isolated at these two time points from patients 912, 921, 928, 931, 1012, 1032, 1040, and 1043 (Table  2) . Furthermore, the ureaplasma subtypes that were isolated from the lower genital tracts of patients 928, 1040, and 1043 during pregnancy were subsequently detected in their placental samples after delivery. An additional subtype was introduced to the lower genital tract of patient 1012 during the pregnancy and was detected at 28 weeks of gestation; a subtype present at the first antenatal visit of patient 1040 was not subsequently detected at 28 weeks.
Using single-step mba and nested mba PCR, we detected mixed U. urealyticum types in 9 of the 33 clinical samples tested (with 42 isolates being detected in total) and established that 10 women (patients 912, 921, 924, 931, 1012, 1016, 1040, 1044, 1110, and 1140) of the 17 tested in this study harbored more than one mba subtype in the lower genital tract or the placenta.
A comparison of the prevalences of the parvo biovar mba types in women who delivered preterm and those who delivered at term revealed that mba type 6 was detected significantly more often (P ϭ 0.048) in the former (57.2%) than in women with term deliveries (22.2%) ( Table 4) .
Seven placental samples in total were subtyped in this study (Table 2 ). In five of these placentas (patients 921, 924, 928, 1040, and 1110) there was histological evidence of infection. Three women who delivered preterm (patients 921, 924, and 1110) were diagnosed with chorioamnionitis, and mba subtypes 1a, 3a, 6, and 8a were detected in their placental samples. Mixed subtypes (3a and 6) were detected in sample 921p. Ascending infection and funisitis were histologically diagnosed in two placentas (patients 928 and 1040), and mba subtypes 1a and 3a were detected. In the remaining two placentas (patients 912 and 1043), no significant abnormalities were diagnosed; 
a Based on mba PCR-403-bp product for parvo biovar; 448-bp product for T960 biovar.
b The nomenclature of clinical isolates is as follows. The first number is the designated patient number (one, two, or three specimens were collected from each patient). The letter indicates the site from which the specimen was collected (v, vagina; e, endocervix; p, placenta). The number at the end indicates the time of collection of the lower genital tract specimen (1, first antenatal visit; 2, 28 weeks of gestation). however, mba subtypes 3c and 6d were detected. Different RAPD subtypes (1, 2, 5, 9, 12, or 13) were isolated from each of the placental samples tested (Table 2 ).
DISCUSSION
Previously we described a U. urealyticum subtyping scheme based on sequence variations of the mba gene and its upstream region (17) . In the present study, we developed a more convenient, nonsequencing method of mba typing that will selectively detect U. urealyticum mba types 1, 3, and 6 in clinical samples by either a single-step or a nested mba PCR. We also developed a RAPD-PCR subtyping method for U. urealyticum. mba and RAPD-PCR subtyping are both high-resolution molecular techniques which we have used to further investigate the nature of lower and upper genital tract U. urealyticum infections in pregnant women.
We designed three primer pairs by exploiting the polymorphisms within the mba gene fragment (17) . These primer pairs selectively amplified gene fragments from mba types 1, 3 (excluding serovar 14), and 6; detected mixed U. urealyticum infections; and were able to detect mba types 1, 3, and 6 in original clinical specimens when used in a nested PCR. The specificity of the PCR assays was confirmed by control reactions with reference serovars 1, 3, 6, and 14 and by the sizes of the amplified gene fragments. The advantage of this threeprimer-set PCR assay is that it can detect mixed U. urealyticum infections in patients by both single-step mba PCR and nested mba PCR, whereas direct sequencing of the mba gene fragment detects only the dominant U. urealyticum strain present.
Mixed serovars have previously been detected by serotyping ureaplasma colonies on primary isolation plates (22, 25) . However, it has been suggested (25) that expanding a clinical sample by culture prior to subtyping (a requirement of other serotyping techniques) may prevent the detection of U. urealyticum serovars which are more fastidious and therefore grow more slowly or those that are present in lower concentrations. In the present study, in 15 of the 18 specimens tested, the same mba type(s) was detected by both single-step (cultured specimen) and nested mba (noncultured specimen) PCR (Table 2) . However, in the remaining three specimens (924e1, 1004e1, and 1040v1), an mba subtype was detected by single-step PCR only after culture of the clinical specimen. Presently, when testing original samples by nested PCR, it is still necessary to confirm the presence of ureaplasmas by culture, since a visible amplification product is not always detected by gel electrophoresis after PCR with the outer primers and mba types other than mba 1, 3, and 6 may be present in the sample. However, by sequencing alternate locations within the mba gene and other clinical isolates and reference serovars, it should be possible to expand the assay to also detect serovar 14 and the T960 biovar U. urealyticum strains.
In the present study, we subtyped 33 clinical samples from 17 pregnant women and analyzed 42 different U. urealyticum isolates. Of these isolates, 95% (40 of 42) were of the parvo biovar and 40% (17 of 42) were of mba type 3, and 13 of these isolates had an mba 3a sequence identical to that of serovar 3. Of the 33 samples tested by mba PCR and/or nested mba PCR, 9 (27%) were shown to be mixtures of more than one ureaplasma subtype; these included eight lower genital tract samples and one placental specimen. In this study, clinical samples collected from 17 different women were tested, and 10 (59%) of these women were found to harbor mixed ureaplasma subtypes. These results are consistent with previous reports. Four previous studies, three using serotyping (9, 22, 24) and the other employing PCR (1), have shown that ureaplasmas of the parvo biovar are more frequently isolated from women (64 to 94% of all ureaplasmas isolated). These serotyping studies also demonstrated that serovar 3 is the most prevalent strain (28 to 83%) isolated from women and their partners (9, 22, 24) and that mixed serovars could be detected in 57.5% of couples (24) . Furthermore, the detection of mixed ureaplasma subtypes in this study does not appear to be clinically significant, since mixed subtypes were detected in both women who delivered preterm (three of seven women) and those who delivered at term (four of nine women) and in only one of the five placental samples with histological evidence of infection. 1 to 15, 921e1, 921e2, 924p, 928e1, 928e2, 928p, 1110e1, 1110p, 1158v2, 1158e2,  1043e1, 1043e2, 1043p, 1040e2, and 1040p , respectively. Lane 8 contains the single T960 biovar isolate. Bands A (480 bp) and B (560 bp) are the polymorphic bands scored in Table 3 . MW, DNA molecular size marker XIV (Boehringer).
We also used RAPD-PCR for subtyping. The 22 clinical samples (from 12 different patients) were separated into 13 RAPD subtypes on the basis of nine polymorphic bands which were generated by 7 of the 14 different arbitrary primers. Different ureaplasma RAPD subtypes were isolated from each of the 12 patients, with two RAPD subtypes being detected in one patient (no. 912). Grattard et al. (11, 12) and Kong et al. (18) have previously differentiated the two biovars by using ureaplasma reference serovars, and they also tested clinical isolates by RAPD-PCR. Grattard et al. (12) were able to demonstrate vertical transmission from mother to neonate. In the present study, RAPD-PCR was more discriminative than mba subtyping, since it clearly differentiated all of the ureaplasmas isolated from different women as different RAPD subtypes.
Previously, Cheng et al. (6, 7) analyzed 21 clinical isolates by immunoblotting with serotype 1-, 3-, and 6-specific monoclonal antibodies and 4 clinical isolates by immunoblotting with type 4-specific monoclonal antibodies. Unique immunoblot patterns were obtained for each clinical isolate, and none of the patterns was similar to any of those produced by the reference serovars. Our RAPD-PCR subtyping method was also able to identify unique host-specific ureaplasma strains. RAPD-PCR is therefore well suited to epidemiological studies for determining routes of transmission of infection; however, the technique is technically demanding, and a number of different primers must be screened in order to detect sufficient polymorphic bands for subtyping.
After establishing both mba and RAPD-PCR subtyping methods, a major goal of the study was to apply these techniques to answer a number of critical clinical questions. First, we sought to determine whether U. urealyticum was a persistent colonizer of the lower genital tract of pregnant women. Knox et al. (16) previously showed that of the pregnant women colonized with U. urealyticum, 88% were colonized in the lower genital tract at their first antenatal visit and again at 28 weeks of gestation. By subtyping clinical isolates collected from these same women at these different time points, we have demonstrated that U. urealyticum is a persistent colonizer of the lower genital tract. Each of the eight women investigated in this study (patients 912, 921, 928, 931, 1012, 1032, 1040, and 1043) was colonized by the same ureaplasma subtype at both time points. Interestingly, patient 931 was persistently colonized with two mba types (1 and 3a) , and an additional transient ureaplasma type was detected in patients 1012 and 1040. Others (22) investigated the persistence of serotypes by comparing 67 ureaplasma strains that were isolated from 30 patients, and they too found that most patients harbored the same serotype in different samples.
Since only a small proportion of women colonized with ureaplasmas in the lower genital tract develop upper genital tract infections (16) , it has been postulated that some ureaplasma strains may be more pathogenic than others and thus responsible for these invasive infections (5, 22, 24, 27, 28, 34) . Previous studies have demonstrated a higher incidence of serovar 4 (22) and serovar 8 (24) U. urealyticum in women with a history of recurrent abortion and in infertile couples, respectively. Quinn et al. (28) also found that women who experienced 
a Polymorphic bands were scored as present (ϩ) or absent (Ϫ). adverse pregnancy outcomes exhibited significantly elevated mean titers to serovars 4 and 8. By contrast, in the present study we demonstrated a significantly higher prevalence of mba type 6 in the seven women who delivered preterm than in the nine women with term deliveries. However, our sample size was very small, and this relationship should be investigated further in future, larger studies. Despite the higher prevalence of mba type 6 in women delivering preterm and being able to subtype the clinical ureaplasma isolates into 5 mba types, 9 mba subtypes, and 13 RAPD subtypes, our results strongly suggested that no single ureaplasma subtype was responsible for all of the histologically diagnosed placental infections and/or adverse pregnancy outcomes which were observed. In this study we subtyped strains from seven placental samples, five of which were directly linked to infections of the placenta by histological examination, and detected eight different ureaplasma isolates but only five different mba subtypes: mba 1a (samples 924p and 1040p), mba 3a (921p and 928p), mba 3c (912p), mba 6 (921p and 1043p), and mba 8a (1110p) ( Table 2 ). However, two of these mba subtypes (1a and 3a) of the parvo biovar were most frequently isolated in this study. Subtype mba 1a was isolated from 4 patients, and mba 3a was isolated from 8 patients (of 17) (Tables 1 and 2 ). Different RAPD subtypes (no. 1, 2, 5, 9, 12, and 13) were detected in the six placental samples tested (924p, 1040p, 928p, 912p, 1043p, and 1110p, respectively). The pathogenicity of ureaplasmas therefore does not appear to be limited to a particular subtype(s); rather, it appears that those subtypes most frequently isolated from pregnant women are also more often isolated from placental infections.
Finally, it is not known if upper genital tract infections are due to ascending invasive infections or to the presence of U. urealyticum in the endometrium at the time of implantation, with subsequent low-grade infection (5) . In three of the placental samples (912p, 921p, and 1110p) we detected an mba subtype (mba 3c, mba 3a, and mba 8a, respectively) which was not present in the endocervical sample(s) collected from that patient earlier in her pregnancy (Table 2) . Furthermore, subtype mba 6 was isolated from the endocervical sample of patient 1040 but was not subsequently present in the placental sample. It is therefore possible that the lower genital tract and the endometrium are separately colonized with the same and/or different ureaplasma subtypes and that ureaplasma subtypes were already present in the endometrium at the time of implantation and subsequently were responsible for infection of the placenta and the adverse pregnancy outcome. Subtyping of lower genital tract and placental U. urealyticum clinical isolates (from the same women) did demonstrate early ascending placental infections in two pregnant women (patients 928 and 1040). Both these women delivered at term, and it may well be that the ascending infections were due to the eventual loss of integrity of the placental membranes in late pregnancy.
It has been postulated that infection of the endocervical canal may cause cell damage which subsequently allows ascension of pathogens and normal vaginal flora to the endometrium (23) . In the present study, we subtyped placental ureaplasma isolates from seven women. Four of these women had a past history of human papillomavirus infection (patients 912 and 1110) or cervical intraepithelial neoplasia (patients 1040 and 1043) ( Table 2 ). These women were possibly at greater risk of upper genital tract infection or colonization due to previous infections and/or medical interventions which could have damaged the endocervix and thus facilitated ascension of microorganisms. This finding might suggest that women with these risk factors should be screened for U. urealyticum during pregnancy and managed appropriately.
McGregor et al. (21) and Carey et al. (3) concluded that lower genital tract colonization is not predictive of adverse pregnancy outcome; however, others (5, 13, 16, 19, 20, 26) have demonstrated that upper genital tract infections are associated with adverse pregnancy outcome. In the present study, we have shown by molecular subtyping that different ureaplasma subtypes can be isolated from the lower and upper genital tracts and, therefore, lower genital tract ureaplasma subtyping is not necessarily predictive of upper genital tract ureaplasma subtypes. Furthermore, screening lower genital tract ureaplasmas to identify a more pathogenic ureaplasma is neither feasible nor warranted since no particular ureaplasma subtype(s) is consistently associated with upper genital tract infections. It is clear that U. urealyticum is responsible for serious infections in pregnant women, often with a sequela of adverse pregnancy outcome, but it may well be that upper genital tract infections occur predominantly in women with risk factors that predispose them to infection. Further studies which both detect and subtype ureaplasmas in placental samples, amniotic fluids, and laparoscopically collected upper genital tract specimens are necessary to resolve the incidence and etiology of upper genital tract infection and colonization.
